Effects of silica exposure on the cardiac and renal inflammatory and fibrotic response and the antagonistic role of interleukin-1 beta in C57BL/6 mice.
Current epidemiological studies suggest that crystalline silica exposure is associated with an increased risk of cardiovascular and renal disease; however, the potential pathological damage of the heart and kidney and its underlying mechanisms have not been completely elucidated. This study tried to investigate the silica-induced inflammatory and fibrotic changes in the heart and kidney and evaluate the role of interleukin (IL)-1 beta (β) in silica-induced cardiac and renal damage. In this study, a silica-exposed model was generated by intratracheally instilling silica dust in mice. The anti-IL-1β monoclonal antibody (mAb) was used to neutralise IL-1β in the pulmonary alveolus and serum. The real-time PCR studies showed that (1) inhalational silica induced inflammatory responses in the heart and kidney by elevated mRNA levels of TNF-α, IL-6 and MCP-1; (2) early fibrotic responses in the heart were observed as elevated mRNA levels of collagen I and fibronectin. What is more, fibrosis of the kidney was demonstrated by pathological results and significantly increased mRNA levels of TGF-β, collagen I, collagen III and fibronectin. Further studies showed that usage of anti-IL-1β mAb decreased the inflammatory response of the heart and kidney induced by inhalational silica and also attenuated fibrosis in the mouse kidney. In conclusion, this study found that inhaled silica induced inflammatory and early fibrotic responses in the mouse heart and inflammatory response and fibrosis in the mouse kidney. Neutralisation of IL-1β attenuated the silica-induced inflammatory response of the heart and kidney and decreased fibrosis in the mouse kidney.